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Title Page 

Section (57), line 4, delete "micrlimate" and insert therefor -micro-climate--. 
Column 5 

Line 33, delete 'T mperatute", and insert therefor -Temperature--. 
Column 13 

Line 25, after "perpendicular", insert -to-. 
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In order to achieve a high energy density, the phase-change material is 
preferably prepared in such a way as to obtain a high packing density that is over 80% 
5 of the density of a single crystal. Means used to achieve this high density can include 
high-pressure uniaxial compaction, repeated infiltration of the crystals with saturated 
liquid solutions of the salt, and crystal habit modification during precipitation. 

The desiccant and phase-change material are preferably proximal to each other 
in the water extraction device and in thermal communication such that the phase- 
10 change material can extract the heat of adsorption from the desiccant. This may be 
achieved by interspersing the phase-change material in the desiccant or by placing the 
desiccant proximal to the phase-change material without interspersing, as described 
below. 

It is not always desirable to mix the desiccant and the phase-change material, 
15 especially at or above the transition temperature of the phase-change material. When 
the phase-change material is in a liquid or gas phase, as is the case above its transition 
temperature. It may cause unwanted chemical reactions with the desiccant or lessen 
thermal communication with the desiccant by reducing the amount of phase-change 
material in contact with the desiccant. In such a case, a fluid diffusion barrier may be 
20 employed to prevent the phase-change material from contacting the desiccant or from 
changing its shape. 
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ABSTEVkCT 

A device for adsorbing water vapor from a gas stream. The device can be 
incorporated with an enclosure or garment in such a manner so as to enable water 
vapor to be adsorbed, thereby decreasing the relative humidity in the micro-climate 
surrounding the user. The water adsorption device is light-weight, has a high mass and 
volumetric energy capacity. A desiccant material is included within the water adsorption 
device to adsorb water vapor and a phase-change material Is located in thermal 
communication with the desiccant to increase the loading capacity of the desiccant and 
maintain a cool gas stream by extracting the heat of adsorption from the desiccant. 
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o , App. Serial No. 10/672.479 

Reply to Office Action dated March 23. 2004 

7^^^ -P'^*^ P-agraph beginning on Page 20. line 20 and ending on Page 
21 . line 9 with the following amended paragraph: 

This device includes 12 layers of n,od«ied carbon. 7 PCM bags, and 12 layers of 
flowchannelmatenal. Ail layers are a finished size of about 25 cm x 25 cm. TheLon 
Sheets each weighabout 30 grams. 50«/oofwhjch Is carbon. For a 50o/oUCI/50•^ carbon 
oad,ng.atotalof15gramsofUCI is impregnated intoeachsheet.The15gra^ 

It? It ~ ^"^^ ^ ^^eet IS pre- 

t^^ ted w,th2m.of 500/0 deionized water/50% methanol on each Side. Whilethesheet is 
still moist, a total of 12 ml of the saltAvater/alcoho. mixture is wicked into the sheet Then 

the Sheet isp.acedina50-C oven forat least two hours todry.Thesheet is then wickeda 

second time(afterpre-treating)withabout12mlofsaltAvater/alcoholmixtu,B. The Sheet is 
again dried at SO'C for at least two hours, then again pre-treated and wicked with the 
remaining soluton. The sheet is now ready for final drying at 70X in a vacuum oven 
overnight. The PCM bags are made of Rexam. The measurements from inside seal to 
inside seal are about 25 cm x 25 cm. Five of these bags are filled with 424 grams of 
sodium sulfate decahydrate. The other two bags are filled with 212 grams of the PCM for 
he end pieces. Twelve pieces of flow channel material are cut and arranged in pairs so 
that the weave on one layer is perpendicularto the weave on the second layer The 
carbon sheets. PCM bags, and flow channel material are assembled under a nrtrogen 
environment to prevent the modified carbon sheets from adsorbing water. Two Lexan 
polycarbonate pieces are placed on the top and the bottom of the stack and bound 
together with duct tape. 
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